Measuring the quantity and activity of mitochondrial electron transport chain complexes in tissues of central nervous system using blue native polyacrylamide gel electrophoresis.
Mitochondrial dysfunction and degeneration are associated with many neurodegenerative disorders. A dysfunctional mitochondrial electron transport chain (ETC) impairs ATP production and accelerates the generation of free radicals. To evaluate mitochondrial function, reliable methods are needed. Conventional spectrophotometric assays may not eliminate interference from nonspecific enzyme activities and do not measure quantities of specific ETC complexes. Blue native polyacrylamide gel electrophoresis (BN-PAGE) has been used to resolve mitochondrial ETC complexes. Combined with histochemical staining, it has also been applied to measure ETC enzyme activities in muscles. The current study is to determine (1) whether BN-PAGE can be used to detect ETC complexes from different regions of the central nervous system (CNS) and (2) the quantitative range of BN-PAGE in measuring the amounts and activities of different ETC complexes. By systematically varying the protein amount and the time of histochemical reactions, we have found linear ranges comparable to spectrophotometric assays for measuring enzyme activities of several ETC complexes. In addition, we found linear ranges for measuring protein quantities in several ETC complexes. These results demonstrate that BN-PAGE can be used to measure the amount and activity of the ETC enzymes from the nerve tissues and, thus, can be applied to evaluate the functional changes of mitochondria in neurodegenerative disorders.